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Tracker Geometry

* Two geometry solution

» Step IV Configuration
Database geometry

- Pro:

* Includes everything
 Good version control
 Maintained

- Con:
* Slow
- Useful for MC Analysis s




Tracker Geometry

 TwWo geometry solution

« “Simulation” Geometry

- Pro:
e Quick
- Minimalistic Step IV
geometry
e Just the facts

- Useful for code
development




MC Tracker Geometry

Position of stations from CMM measurement at Imperial
- Gives positions relative to axis through first and fifth station
Planes built fiber by fiber

Other material

- Glue used to hold fibers in place
- Mylar sheets separating planes

Not in MC

— Carbon fiber tracker body
- Light guides
- Aluminum connectors




Tracker MC: Basics

* Module of MAUS MC (MICE Analysis User
Software)

- Built on GEANT4
- Python wrapper, scripts in C++, results Iin

o Stripped down, very simple

- GEANT4 determines:

* Deposited Energy
 Scattering

- MAUS records:

* Fiber number
» Deposited energy



Tracker MC: Reconstruction

 Reconstructed backward to front

- Energy deposition converted to photoelectrons (PE)

- PE converted to ADC counts

- Smearing due to electron showers

- Converted back to PE

= e electronics!
 Digits created

- Fibers mapped to readout channels
- PE, tracker, station, plane, and tir

» Design Philosophy
— At this point the MC sho



Magnitude of Noise in NPE

[ Entries 80361 |
i Mean 1.198

Number of Channels With Noise per Particle Event | Constant  14.62 +0.03
; | Slope  -5.885+0.027

|Entries 14948 |
| Mean 5.329
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Tracker MC Noise

htemp
Entries 401406
Mean 1.17
RMS 0.1696
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Magnitude of Noise in Single Channel in NPE

Entries 15033
Mean 0.2337
RMS 0.1624
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Number of Photoelectrons with ADC Simulation

Entries 389678
Mean 3.599
RMS 4.92
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Number of Photoelectrons with ADC Simulation

htemp
Entries 389678
Mean 9.152
RMS 1.698
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Raw Data (hin)

InputCppDAQOfflineData

Raw Data (json) SciFi Space Pt . SciFi PR Track

MapCppTrackerRecon

N 2l

(M:lpping + Ca]ihrltinn) MapCppTrackerDigits ( Space Point nmn)

N

MapCppTrackerMCDigitisation e Real Data

Monte Carlo

MC SciFi Noise
—— R econstruction
/ MapCppSimulation

MapPyBeamMaker




— unpack the real data or digitise MC data

— look for adjacent channel hits and group
them

— look for intersecting
clusters on different planes

— use a linear least squares circle fit
in X-y, and straight line fit in s-z to associate spacepoints
with tracks

— use a Kalman filter to smooth and filter
the tracks, accounting with multiple coulomb scattering
and energy loss
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Tracker 2 X-Y Projection Tracker 2 Z-X Projection Tracker 2 Z-Y Projection
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Track Finding Efficiency MC Truth/Reconstruction
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Preparing for Step

* Tracker Alignment

- What kind of tolerance do v
position

- List of geometries dre




Magnet exterior
Field mapper

Magnetic axis

Geometric axis

Mapper axis




Conclusion

 MC In place ready to test analysis tools

- Some fine tuning

- Determine how much time we want to spend modeling
electrons

* Tracker reconstruction in good order

- Needs testing
- Unravel Kalman black box

» Analysis tools are In the process of being written

* Next few months should show robust and quantitative
results of exactly what we can expect from tracker
software
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